We give an elementary derivation of the entropy production formula of [JP1] based on Araki Perturbation Theory of KMS states. Using this derivation we show that the entropy production of any normal, stationary state is zero.
such that, for all
. Let a "
be the set of all -normal states on
, we denote by d f e h g i p H r q s the relative entropy of Araki [Ar1, Ar2] . (We use the notational convention for relative entropy of [BR, Don] (1.1)
As we shall explain below, Theorem 1.1 is a natural generalization of the entropy production formula derived in [JP1, JP2] . The method of proof we will use in this note, however, is quite different from the one in [JP1] . We will reduce the proof of Theorem 1.1 to a fairly elementary application of some well known identities in Araki's theory of perturbation of KMS structure. The proof in [JP1] , based on Araki-Connes cocycles, was technically more involved and restricted to faithful states
We now relate Equ. (1.1) to the entropy production formula of [JP1, JP2] ). The perturbed time evolution is the strongly continuous family of is a family of unitaries satisfying the differential equation 
Hence, (1.2) reduces to the entropy production formula of [JP1] :
( 1.4) We emphasize that the above derivation of (1.4) allows for non-faithful
The entropy production of a state
, see also [OHI, O1, O2, Ru, Sp] . On physical grounds, it is natural to conjecture that if
. For faithful H this was proven in [JP1] . Here, we establish this result in full generality.
and that The results of this note were announced in the recent review [JP2] where the interested reader may find additional information and references about entropy production and its role in nonequilibrium quantum statistical mechanics.
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Proof of Theorem 1.1
We assume that the reader is familiar with basic results of Tomita-Takesaki modular theory as discussed, for example, in [BR, DJP, Don, OP] .
be the enveloping von Neumann algebra. Since
is separating for "
, and we denote by
the corresponding natural cone, modular conjugation and modular operator. We recall that
, where § "
is the unique self-adjoint operator on @ "
such that A simple computation shows that
as a local perturbation of the modular group "
. Let · be the locally perturbed
is a family of unitaries satisfying
. By the Araki theory,
Another fundamental result of Araki's theory is the relation
which holds for all -normal states
faithful, this relation was proven in [Ar1, Ar2] , see also [BR] . Its extension to general H was obtained in [Don] , see also the next section). Hence, to finish the proof it suffices to show that
We set AE y x § " y and observe that
Comparison with Equ. (2.5) immediately leads to
and therefore
Since the vector-valued function
is analytic inside the strip
and strongly continuous on its closure, analytic continuation of the identity (2.7) to
which is the desired relation. 
, where § is the standard Liouvillean associated to f . We recall that § and § m are uniquely specified by
We denote by R the support of the state
be the relative modular operator. We recall that
and that
. Hence 
, the basic perturbation formula of Araki-Donald (see Lemma 5.7 in [Don] 
Hence,
and we conclude that for any real number
, the second resolvent identity yields that for all real
On the other hand, using Equ. 
